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CLAIMS': 

1. A penicillin derivative represented by the 
following formula 



N 



• N 




2" N ->< R 



a> 5 



10 

b5~ 



15 



to 
20 



wherein is hydrogen or tr ialkylsilyl ; is hydrogen, 
trialkylsilyl or COOR^ 1 wherein R^ 1 is hydrogen, ^i-is 
alkyl, ^2-7 a lkoxymethyl , ^3.3 alkylcarbonyloxymethyl , 
C 4»9 alkylcarbonyloxyethyl , (^5^7 cycloalky 1) carbonyloxy- 
methyl, benzylcarbonyloxyalkyl , C^.g alkoxy- 

carbonylmethyl , C^_<j alkoxycarbonylethyl , phthalidyl , 
crotonolacton-4-yl , y-butyr olacton-4-yl , halogenated 
C^_g alkyl substituted with 1 to 3 halogen atoms, G i_g 
alkoxy- or nitro-substituted or unsub stituted benzyl, 
benzhydryl , tetr ahydropyr anyl , dime thy laminoe thy 1 , 
dimethylchlorosilyl , tr ichlorosilyl , ( 5-sub stituted 
C^_g alkyl or phenyl or unsubstituted-2-oxo-l , 3-dioxoden<I? 
4-yl)methyl, G g_i3 benzoyloxyalkyl or group for forming 
a pharmaceutically acceptable salt; and R^ has the same 
meaning as above R^ f . 

2. The penicillin derivative as defined in 
claim^l wherein R^ is ^2-7 al^oxymethyl • 
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15 



20 




3. The penicillin derivative as defined in 
claim 1 wherein is C 3_g alkylcarbonyloxymethyl , c ^_g 

alkylcarbonyloxyethyl , ( C^_y cycloalkyl ) carbonyloxymethyl 

^9-14 fr enz yi car bonyioxyaikyi ° r ^8-13 benzoyioxyaikyi. 

4. The penicillin derivative as defined in 
claim l^wherein R^ is C 3_3 alkoxycarbonylmethyl or 
^4-9 a lkoxycarbonylethyl . 

5. The penicillin derivative as defined in 
claim 1 wherein is phthalidyl. 

6. The penicillin derivative as defined in 
claim 1 wherein R^ is crotonolacton-4-yl and 
y-butyrolacton-4-yl . 

7. The penicillin derivative as defined in 
claim 1 wherein R^ is (5-substituted C^.g alkyl or 
phenyl or unsub s tituted-2-oxo-l , 3-dioxoden-4-yl ) methyl . 

8. The penicillin derivative as defined in 
claim 1 wherein R^ is a group for forming a 
pharmaceutically acceptable salt. 

9. The penicillin derivative as defined in 
claim 1 wherein R^ is a l^yl or halogenated C^-g 
alkyl substituted with 1 to 3 halogen atoms, C^_g 
alkoxy- or nitr o-subs tituted or unsubstituted benzyl , 
benzhydryl , tetrahydropyr any 1 , dimethylchlorosilyl and 

tr ichlorosilyl • ___ 



10. The penicillin der^va^ive^aT^d^ined in 



X 
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claim ^g wherein the group Jfog^^orming a pharmaceutical ly 
acceptable salt represented J^y R^ is alkali metal atom, 
alkaline earth^lnetal alfdm, organic amine residue, basic 
amijna, acid residue or ammoniunux.e^.id.ue — " 



11. The penicillin derivative as defined in 
claim 1 wherein R-^ and R£ are hydrogen, 

12. The penicillin derivative as defined in 
claim 1 wherein R-^ is hydrogen and R£ ^ s ^^^2 ' * 

13. The penicillin derivative as defined in 
claim 12 wherein R^ 1 is C^_^g alkyl . 



claim 11 or 12 wherein R^ is g alkylcarbonylp^^methyl , \ 
hydrogen, C, Q alkylcarbonyloxye,thyl , (Ctj^^Tcycloalkyl) - 
carbonyloxymethyl , Cg..-^ benzy^^arjxmylox^alkyl , 



^3-8 a lkoxycarbonylmethyA , 
phthalidyl , crotonolac 
(5-substituted C-, ^£ alky] 



ilk^xyc^ 



arbonylethyl , 



\ 



/yl , y-but:yr olacton-4-yl , 



or phenyl or unsub stituted- 

/ 

2-oxo-l , 3-dio^roden-4-yl)methvi% c g_i3 benzoyloxyalkyl 
or gr o u p ^jg^r f ormi n g a^ ph gsrma c eu t i c a 1 1 y acceptable salt. 

The penicillin derivative as defined in 
claim 1 wherein R^ is tr ialkylsilyl . 



16. A process for preparijig«---a"*^ehicillin 
derivative repr esented^^y^fiS^^syfoi-lowing formula 
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wherein is hydrogen or trialkylsilyl; is hydrogen, 
trialkylsilyl or COOR^ 1 wherein ^2^A S hydrogen, C^-^S 
alkyl, &2-7 a lkoxymethyl , C^.g alkylcarbonyloxymethyl , 
^4-9 alkylcarbonyloxyethyl , (^5^7 cycloa'tkyl) carbonyloxy 

methyl, C 9_i4 benzylcarbonyloxyalky^/^^/s alkox y" 
carbonylmethyl , C^.g alkoxyca/rbor^lethyl , phthalidyl, 
crotonolacton-4-yl , y -butyr^l^^^^^'-yl , halogenated 
C^_g alkyl substituted witih^LAfo 3 halogen atoms, 
alkoxy- or nitro-subs tituxerca or unsubstituted benzyl, 
benzhydryl , tetr ahydropyr apyl , dimethylaminoethyl , 
dime thy lchlorosilyl , frr ichlorosilyl , ( 5 -substituted 
C-^_g alkyl or phenyl /or unsubsti tuted-2-oxo-l , 3-dioxoden 
4-yl)methyl, Cg_i3 j^enzoyloxyalkyl or group for forming 
a pharmaceutical! V acceptable salt; and R^ has the same 
meaning as above 1 , t ^ Le P rocess comprising reacting a 
compound represented by the formula 



CH 2 N 3 




# 



• 
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wherein represents penicillin carboxyi-protecting 
group with an acetylene compound represented by the 
formula 

R 1 C " CR 5 

wherein is as defined aby£ve and R,. is trialkylsilyl 

defined above and, when 



or COOR 2 ' wherein 



is a 1 ! 



required, carryLrfg out any of de-ester if ication , 
esterif icatip-n subsequent to de-ester if ication , ester 
jynj^erj^a^ 



10 



: * 17 yV7. A pHarmaceutical composition useful for * 
treating bacterial infections in mammal s^^h-drefe--c*omp-iHrs-e-s*- 
(A) a fi-lactam antibiotic and (B) a compound of the 
formula 




L5 



20 



wherein is hydrogen or trialkylsilyl ; R 2 is hydrogen, 
trialkylsilyl or COOR^ 1 wherein R 2 1 is hydrogen, 
alkyl , C2-7 a lkoxyme thyl , C^_g alkylcarbonyloxyrae thyl , 
^4-9 alkylcarbonyloxyethyl , (C^_^ cycloalkyl)carbonyloxy- 
methyl, Cg_]_4 benzylcarbonyloxyalkyl , C^.g alkoxy- 
carbonylmethyl , ^4-9 alkoxycarbonylethyl , phthalidyl, 
crotonolacton-4-yl , Y-butyrolacton-4-yl , halogenated 
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C-^g alkyl substituted with 1 to 3 halogen atoms, C^_g 
alkoxy- or nitro-substituted or unsubstituted benzyl, 
benzhydryl , tetrahydropyr anyl , dime thy laminoe thy 1 , 
dimethylchlorosilyl , tr ichloros ilyl , ( 5-substituted 
5 c i_6 a l^yl or phenyl or unsub s tituted-2-oxo-l , 3-dioxoden^ 
4-yl)methyl, Cg_-^ benzoyloxyalkyl or group for forming 
a pharmaceutical ly acceptable salt; and R^. has the same 
meaning as above 1 , the weight ratio of (A) /(B) being 

^9 0.1 to 10, said B-lactam antibiotics being selected from 

10 the group consisting of ^.enic-iiii-ns— s^tG-h—a-s ampicillin, 
amoxicillin, hetacillin, ciclacillin, mecillinam, 
carbenicillin , sulbenicillin , ticarcil lin , piperacil lin , 
apalcil lin , methicil lin , mezlocillin , bacampicil lin , 
carindacil lin , talampicillin , carfecillin and 

15 pivmecil linam5^ee-ph^-]r0-s-p0.E4rn.s— su^-h— cephalor idine , 
cephalothin, cephapirin, cephacetr ile , cefazolin, 
cephalexin, cefradine, cefotiam, cefamandole, cefuroxime, 
cefoxitin, cefmetazole, cefsulodin, cef oper azone , 
cefotaxime, ceftizoxime, cefmenoxime, latamoxef, cefaclor, 

20 cefroxadine, cefatrizine, cefadroxil and cephaloglycin ; 
and pharmaceutical ly acceptable salts thereof. 

A method of treating a bacterial infection y 



in a mammal sub ject£^-i-ehr»G-0m-pj^i.s.e^ administering to said 
U : <y subject (A) a S- lactam antibiotic and (B) a compound of 
25 the formula 



• 
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0 0 

\T > 



CH 2 -N 



■ N 




-CH, 



7 

H 



3 

^COOR. 



|2 wherein is hydrogen or tr ialkylsilyl ; R 2 is hydrogen . 

trialkylsilyl or COOR 2 1 wherein R 2 ' is hydrogen, c 1 _i s 
alkyl, C^^y alkoxymethyl , G 3_g alkylcarbonyloxymethyl 9 
5 C 4-g alkylcarbonyloxyethyl , ( C 5_y cycloalkyl)carbonyloxy- 
methyl, c g_i4 benzylcarbonyloxyalkyl , C^_g alkoxy- 
carbonylmethyl , C^_^ alkoxycarbonylethyl , phthalidyl , 

■ O crotonolacton-4-yl , y -butyrolacton-4-yl , halogenated 

C^_g alkyl substituted with 1 to 3 halogen atoms, G i„g 
10 alkoxy- or nitro-substituted or unsub s tituted benzyl, 
benzhydryl , te trahydropyranyl , dime thy laminoe thy 1 , 
dimethylchlorosilyl , tr ichlorosilyl , ( 5 -subs tituted 
C^_g alkyl or phenyl or unsubstituted-2-oxo-l , 3-dioxoderiO 
4-yl)methyl, Cg_i3 benzoyloxyalkyl or group for forming 
15 a pharmaceutically acceptable salt; and R^ has the same 
meaning as above R 2 ' , the weight ratio of (A) /(B) 

tofy administered being 0.1 to 10, said B-lactam antibiotics 
being selected from the group consisting of ^e n i e - i - 1 li- H ^— 
*srrc"h-"~a-s- ampicillin, amoxicillin, hetacillin, ciclacillin, 
20 mecillinam, carbenicil lin , sulbenicil lin , ticarcillin, 
piperacillin, apalcillin, methicillin, mezlocillin, 




♦ 
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bacampicillin , car indacil lin , talampicil lin , carf ecillin 

and p ivmec il linam j — G-ef>h-^l-os-p©-Tr«5bn.s such— a-S cepha lor idine , 

cephalothin , cephapirin, cephacetr ile , eefazolin, 
cephalexin, cefradine, cefotiam, cef amandole, cefuroxime 
cefoxitin, cefme tazole , cefsulodin, cef operazone , 
cefotaxime, cef t izoxime , cefmenoxime, latamoxef, cefaclo 
cefroxadine, cefatrizine, cefadroxil and cephaloglycin ; 
and pharmaceutically acceptable salts thereof. 



